TRIGONOMETRIC IDENTITIES

Reciprocal and Quotient ldentities: Cofunction Identities:
1 1 1
cscld =—— secld =—— cotfd=—— sin| Z-0 |=cos® cos| Z—0 |=sino
sin@ cosd tan@ 2 2
g L g 1 g 1 - -
Snt=—s " wcs i tan(E—ejzcote cot(E—e)ztane
tan@ = ﬂ cotd = C?—se T T
cosd sin@ sec 5—9 =cscd  csc 5—9 =secd
Pythagorean ldentities: Odd-Even ldentities:
cos?O+sin0=1 sin(—x) =—sinx  cos(—X) =Cos X tan(—x) =—tan x

1+tan? @ =sec’ @ csc(—x)=—cscx  sec(—x)=secx  cot(—x)=-cotX

cot’@+1=csc? O

Sum or Difference Identities: Double Angle Identities:
sin(u £ v)=sinucosvVv + cos usinv sin 2u =2 sin u cos u
. . 2tanu
cos (U + v)=cosucosv F sinusinv tan 2u = ————
1-tan“u

tanu +tanv .
tan(u+v) = ———— cos 2u=cos’u - sin’u

lxtanutanv

cos2u=2cos’u - 1
cos2u=1- 2sin’u

Half-Angle Formulas:

) 9_+ 1 — cos6

sz__ >
9_+ 1+ cos@

cosz—_ >

. 0 1-—cosO _ sin@
an 2 sinf 1+ cos@

Product to sum formulas: Sum to product formulas:

. . 1 . . . x+y X=y
sinxsiny = - [cos(x —y) — cos(x + y)] sinx + siny = 2sin (T) cos (T)
COSXCOSy = %[cos(x —y) +cos(x +y)] sinx — siny = 2cos (HTy) sin (?)
sinxcosy = %[sin(x +y) + sin(x — y)] cosx + cosy = 2cos (%) cos (%)
cosxsiny = %[sin(x +y) —sin(x — y)] cosx — cosy = —2sin (%) sin (?)



Law of Cosines:

Law of Sines:

5 a® = b*+¢?—=2bccosAd
. a sm.ﬂl:smﬁ’zsmf b?= a®+ ¢ -2accosE

a b c
- . c a b c c2= b2+ a?—-2bacosC

sind sinE sinC

Area of Oblique Triangle

Heron’s Area Formula: A = \/S(S —a)(s—b)(s—c),s= a+2+c

Area= % bcsinA, ¥ acsinB, %2 absinC

Angle between two vectors: cos® = —=2— or sing = LxX¥l Unit Vector: —
lulllv|l lelllvll

Complex numbers:

z=r(cosO+sin0i) a=rcosd  b=rsinf r=va? + b? tanezg
Z; ® Z, = 11y (cos(8, + 6,) + isin(6, + 6,)

z—l = :—1(COS(91 - 92) + lSlTl(91 - 92)
2

2
Demoivre’s Thrm: z™ = [r(cosf + isinB)|™ = r™(cosnb + isinnh)

0+2nk . . 0+2mk
+ isin

Roots of a complex number: V/r(cos

)

n

(el

Equation of a line: x = x; + at Equation of aPlane: a(x —xy) + b(y —y1) +c(z—2,) =0

y=y,+bt

z=2z+ct



